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(54) Title: GEROTOR MECHANISM FOR A SCREW HYDRAULIC MACHINE 

(54) HaaaaHHe H306pereHHa: TEPOTOPHblfi MEXAHH3M BHHTOBOJi rHflPOMAHIHHLI 

(57) Abstract: The invention relates to gerotor mechanisms for screw downhole motors used for drilling petrol and gas wells, to 
screw pumps for producing petrol and pumping fluids and to general purpose screw motors. The profiles of a rotor (3) and stator 
(1) are outlined in the end cross section thereof in the form of the envelop of the initial contour of a rack-type tool, which is 
formed by conjugation of circle arcs when said initial contour of the rack-type tool is run without sliding along corresponding 
tool circles. The arc radii of the circle arcs of the initial contour are calculated according to determined relations. Said invention 
makes it possible to improve energy characteristics, increase a life service and producibility, to reduce hydromechanical losses 
and costs. 
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(57) Pe<|>epaT: H306peTeHHe OTHOCHTCH K rep OTOpHBIM MexaHH3MaM BHHTOBBDC 3a60HHBR 

/^BHraTejiefi ajih 6ypeHH* He^T^HEix h ra30BMX CKBaaam, k bhhtobbim HacodaM jum 
Ao6biHH He4>TH h nepeKaHHBaHHH ^KHjopcocTeft, a TaioKe k bhhtobbim raapoMOTOpaM 
o6mero Ha3HaneHHH. IIpo<|>HJra poTopa (3) h/hjih craTOpa (1) b hx TopixeBOM ceneHHH 
owepqeHBi KaK orei6aiomHe Hcxojmoro KOHTypa HHCTpyMeHTajiBHoft peflKH, . 
o6pa30BaHHoro conpaaceHHeM jayr OKpy^cHocTefi, npn o6icaTKe ncxoflHoro KOHTypa 

HHCTpyMeHTaJIBHOH peftKH 6e3 CKOJIBMCeHHa no COOTBeTCTByiOIUJIM HHCTpyMeHTaJIBHBTM 

oKpyacHocTHM, npHHeM pa^zmycw flyr OKpyacHOCTeft hcxoahoto KOHTypa 
paccHHTBiBaioTca no onpe^ejieHHBiM 3aBHCHMOCT#M. yjiynmaiOTCH 3HepreraHecKHe 
xapaicrcpHCTHKH, noBBnnaeTca pecypc h TexHOJiorHHHOCTB H3roTOBJieHHa, cHHacaioTca 
rHApoMexaHHHecKHe norepH h yMeHBinaerca ctohmoctb. 
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rEPOTOPHMH MEXAHH3M BHHTOBOH rH^OMAfflHHM 

Odjiacmb npuMeueHUH 

5 H3o6peTeime othochtca k repoTOpHbiM MexaHH3MaM bhhtobbix 

3a6oHHBix ABHraTejiefl jsjw 6ypemra hc^tkhbix h ra30BBix cKBaacHH, k 

BHHTOBBIM HaCOCaM flJM Ro6l>JHJI He(J)TH H nepeKaHHBaHHH 5KHAKOCTefi ? a 

Taic^ce k bhhtobbim raflpoMOTOpaM o6m;ero Ha3HaH6Hira . 

Ilpediuecmsywinuu ypoeeub mexuuKU 
10 H3BecTeH MHoro3axo#m>iH BHHTOBOH repOTOpHBIH MexaHH3M 

BHHTOBoro 3a6ofiHoro ^BHraxeiw, coflep^camjiH cTaTop c BHyrpeHHHMH 
bhhtobbimh 3y6BHMH 5 BBDiojiH6HHBiMH H3 ynpyro3nacTHHHoro Marepnajia, 

HanpHMep, H3 pe3HHH, H pOTOp C Hapy^ECHBIMH BHHTOBBIMH 3y6B£MH, 

hhcjio KOTopBix Ha eflnmniy MeHBme HHCJia 3y6BCB CTaTopa, npnneM ocb 
15 poTopa CMemeHa othochtcjibho och CTaTopa Ha BejiHHHHy 
3KcijeHTpHCHT6Ta 5 paBHyio nonoBHHe pa^HajiBHOH bbicotbi 3y6BeB ? 
npo<|>HJiH Hapy^cHBix 3y6BeB poTopa h BHyTpeHHHX 3y6Bes CTaTopa b 
Topu;eBOM ceneHHH BBmonHeHBi B3 aHMoornGaeMBiMH, a xo#bi bhhtobbix 
3y6BeB poTopa h CTaTopa nponopuHOHajiBHBi hx HHCJiaM 3y6BeB [cm., RU, 
20 naTeHT N<> 2165531, kji. F01C 1/16, 5/04, E21B4/02, 2000.]. 

B H3BecTHOH KOHCipyKijHH npo<|>HjiH 3y6BeB CTaTopa h poTopa B 
Topn;eBOM ceneimH BBraojmem>i KaK oraGaiorctHe o6m;ero Hcxo^Horo 

KOHTypa I^HKHOHflaJIBHOH peHKH, OHepHeHHOH 3KBHflHCTaHTOH 
yKOpOHeHHOH ipiKJIOHflBI. IIpH 3TOM B TOpEteBOM CeHeHHH TOJIIUHHa C t 

25 3y6a CTaTopa no cpe^HeMy AHaMeTpy D cp 3y6BeB h oKpy^oaoH mar S t 3thx 
3y6BeB CB^3aHBi cooTHomeHHeM: C t /S t =0,45-0,65, a TOJinpiHa Cn 3y6a 
CTaTopa no cpeaneMy anaMeTpy D cp 3y6BeB b ceneHHH, 
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nepneH.mncyjMpHOM HanpaBJieHmo bhhtoboh jihhhh 3y6a CTaTopa, h 
pa^ajiBHaa blicote h 3y6a CTaTopa CB*3aHBi cooTHomeHHeM C N /h > 1,75. 

He^ocTaTKOM H3BecTHoro repoTOpHoro MexaHH3Ma asjraeTCJi to, 
hto cyMMapHtra flHaMexpajiBHBiH Harar b MexaHH3Me pacnpeflejDieTca no 

5 3y6B2M CTaTopa TaKHM o6pa30M, hto #e(|>opMaii;Ha BHCTyna 3y6a CTaTopa 
3HaHHTCJiBHo 6ojiBnie ,n;e<|>opMaE[HH ero BnaflHHBi, b pe3yjiBTare Hero 
MO^ceT npoHCXO^HTB CMemeHHe och poTopa b CTopoHy yMeHBmeHHfl 
3KCu;eHTpHCHTeTa h, KaK cjie^cTBHe, HapymaTBca pacneTHaa KHHeMaTHKa 
repoTOpHoro Mexami3Ma, ysejraHHBaTBca H3hoc no BepnnmaM 3y6BeB 

10 poTopa h CTaTopa, yMeHBniaTBca hkizt b 30He nomoca 3ai;enjieHHJi, 
CHH^caTBc^i pecypc repoTOpHoro Mexami3Ma. 

YKa3aHHBIH HeflOCTaTOK HaCTHHHO ycTpaHeH b repoTopHOM 
MexaHH3Me, coAep^ameM CTaTOp c BHy Tp chhhmh bhhtobbimh 3y6BSMH, 
BBinojiHeHHBiMH H3 ynpyro3JiacTHHHoro MarepHajia, HanpHMep, H3 

15 pe3HHBI, H pOTOp C HapyHCHBIMH BHHTOBBIMH 3y6B5IMH, HHCJIO KOTOpBIX Ha 

eAHHHijy MeHBnie HHcna 3y6BeB CTaTopa, npHHCM ocb poTopa cMein;eHa 
OTHocHTejiBHo och CTaTopa Ha BejiHHHHy 3Kcu;eHTpHCHTeTa, paBHyio 
nonoBHHe pa^HajiBHOH bbicotbi 3y6BeB, xo^bi bhhtobbix 3y6BeB poTopa h 
CTaTopa nponopipioHajiBHBi hx HHcnaM 3y6BeB [cm., RU, nareHT 2166603, 
20 kji. E21B 4/02, 2000]. 

IIpo^HjiB 3y6BeB CTaTopa b TopijeBOM ceneroiH bbihojihch KaK 
ornSaiomaH ncxoflHoro KOHrypa u;HKJioHAajiBHOH peincH, onepHeHHOH 

3KBHflHCTaHTOH C paflHyCOM Rci yKOpOHCHHOH EtHKJIOHflBI, a npO(J)HJIB 

3y6Bes poTopa b TopijesoM ceneHHH BBinonHCH KaK ornSaiomaa ,npyroro 

25 HCXO^HOrO KOHTypa EtHKJIOH^aJIBHOH peHKH C pa^HyCOM 3KBHflHCTaHTBI 
Rc2, BBinOJIHCHHBIM 6oJIBHie HQM Rci HJIH CBH3aHHBIM COOTHODieHHCM 

Rc2= Rci+(0,1...0,5)E, r^e E - pa^nyc npoH3BOfl*meH OKpy>KHOCTH, 
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paBHtiH BenHHHHe 3KCii;eHTpHCHTeTa [ cm. BBnne yKa3aHHbiH naTeHT 
JST22166603 ]. 

flpyrHM BapnaHTOM h3bccthoh KOHCTpyKipm aBJiaeTca BBmojiHeHHe 
repoTopHoro MexaHH3Ma TaKHM o6pa30M, hto npo<J)HJiB 3y6teB cTaTopa b 
5 TopijeBOM ceneHHH BtmojraeH KaK oraSaiomaji Hcxo^Horo KOHTypa 

I^HKJIOH^aJIBHOH peHKH, OHCpHCHHOH 3KBH£HCTaHTOH C paflHyCOM Rci 

yKoponeHHOH nmoioHflBi, a npo<J)HJiB 3y6beB poTopa b TopijeBOM ceneHHH 
onepneH conp^ceHHBiMH flyraMH OKpy^cHOCTen, npEraeM BBiCTyn 3y6a 
poTopa onepneH flyrofi pa#nyca R B SojiBinero, neM pa^nyc SKBHflHCTaHTBi 
10 CTaTopa Rci hjih CB*3aH c hum cooTHomeHHeM Rc2 = Rci+(0,l...0,5)E, a 
npo<J)HJiB Bna^nHHLi 3y6a poTopa onepneH AyroH paflHyca R v , 3aBHCjnn;ero 
ot HHCJia 3y6teB poTopa, ero HapyacHoro flHajsieTpa h 3Kcu;eHTpHciiTeTa 
[cm. BBime yica3aHHBiH naTeHT JVf°2 166603 ]. 

He^OCTaTKOM H3BeCTHOH KOHCTpyKIJHH SBJIHeTCH TO, HTO 3a CHCT 

15 B03HHKHOBeHHH 6oKOBoro h flHaMeTpajiBHoro HararoB, pacnpeAejieHHBix 

paBHOMepHO, B03HHKaiOT BBICOKHC KOHTaKTHBie HanpffiKCHHH, 

AOCTHraiomne MaKCHMyMa npn MHHHMajiBHBix yrjiax flaBJieHira, hto 

BBI3BIBaeT OflHOCTOpOHHHH (|>pHKIi;HOHHBIH H3HOC 3y6BeB (Ha JieBOH 

CTopoHe 3y6BeB poTopa, ecjiH CMOTpeTB co ctopohbi noflBOfla pa6oHeii 
20 ^kh^kocth), a B03HHKaEom;He b 3an;eni[eHHH chjibi Tpemra co3AaK>T 
momchtbi conpoTHBjieHHH, npeiMTCTByioiijHe Bpamemno poTopa BOKpyr 
CBoefi och h ero nnaHeTapHOMy j^BiDKeinno, hto yxyomaeT 
3HepreTHHecKHe xapaicrepHCTHKH Mexami3Ma, 

Han6ojiee 6jih3khm k 3aaBJweMOMy H3o6peTeHHK> JiBjraeTC5i 

25 MHOr03aXOflHBIH repOTOpHBIH MexaHH3M BHHTOBOH THflpaBJIHHeCKOH 

ManiHHBi, coflep^camjiH 3JieMeHTBi b BH#e CTaTopa c BHyrp ghhhmh 
bhhtobbimh 3y6B*MH, BBiiiojiHeHHBiMH H3 ynpyro3JiacTHHHoro MaTepnajia, 
HanpHMep, H3 pe3HHBi, h poTopa c HapymiBiMH bhhtobbimh 3y6BflMH, 
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hhcjio KOTOpBrx Ha eflHHHuy MeHBme HHCJia 3y6&eB CTaTOpa, npmeM ocb 
poTopa cMemeHa othochtcjibho och CTaTopa Ha BejiEraray 
SKCi^eHTpncHTCTa, paBHyio nOJIOBHHe pa^HaJIBHOH BBICOTBI 3y6BeB, 
Topn;eBoii npoc^HJiB 3y6BeB o^Horo H3 sjigmchtob bbihojih6h KaK 
5 oraSaioma? ncxoAHoro KOHTypa pe&KH, OHepneHHOH sKBHflHcxaHTOH 
yicopoHCHHOH D0HKJIOH.ZIBI co CMememieM, a Topu;eBOH npo(J)HJiB 3y6BeB 
Apyroro ajieMeHTa BBmojraeH b BH#;e SKBHflHCTaHTBi oraGaBomefi nepBoro 
3neMeHTa npn oGKaTBiBamni 6e3 npocKajiB3BiBamiH hx Etempoim, a 

BeJIHHHHa 3KBHflHCTaHTHOCTH COCTaBJMCT HOJIOBHHy BejIHHHHBI 

10 flHaMeTpajiBHoro Harara b 3auenjiemffl [RU, naTeHT 2194880, kji. F04C 
2/16, F04C 5/00, 20.12.2002 ]. 

HeflOCTaTKOM H3BeCTHOH KOHCTpyKI^HH 5IBJMeTCfl TO, HTO He 

yHHTBisaioTCH ycjioBHH CKOJiBacemra bhhtobbix 3y6BeB poTopa no 

BHHTOBBIM 3y6BflM CTaTOpa, TO eCTB B 30He MaKCHMaJIBHO y^ajieHHOH OT 

15 MTHOBeHHoro ii;eHTpa Bpamemra (nojnoca 3aijenjieHHfl), r«e CKopocra 
CKOJiB3KeHHH HanGojiBHiHe, 3a chct paBHOMepHO pacnpefleneHHoro Harara 
B03HHKaeT nOBBHnCHHBIH H3HOC ynpyro3JiacTiiHHBix 3y6BeB CTaTOpa H 
H3HOCOCTOHKOTO nOKpBTTHH 3y6BeB pOTOpa. flpyTHM He^OCTaTKOM 

XBJULCTC5L to, hto He yraTBreaiOTca ycjioBHH SKcnjiyaraiijiH repoTopHoro 
20 MexaHH3Ma (TeMneparypa, xapaicrep HarpyjOK npH 6ypemiH p a3 jihhhbdc 
no TBepaocTH h cocTasy nopojo;), HanpHMep, ,o;jui <<rop*HHX>> CKBaacHH c 
TeMneparypoS BBinie 100°C Tpe6yeTca npHMeHeHHe repoTopHBix 
MexaHH3MOB c 3a30poM b 3au;enjieHHH poTop - CTaTop. IIpHMeHeHHe b 
TaKHX CKBa^ECHHax repoTopHBix MexaHH3MOB c HararoM b 3au;eni[eHHH 
25 MoaceT npHBecxn k noBBnneHHOMy H3HOcy, pe3KOMy cHH^ceHmo KQfl h 

3aKJIHHHBaHHK) MexaHH3Ma. Em? OflHHM He^OCTaTKOM H3BeCTHOH 
KOHCTpyKIJHH flBJMeTCJI OTCyTCTBHe B03M03KHOCTH H3MeHeHHH HaTJira H 
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KOppHTHpOBaHHH 4>OpMM 3y6l>eB pOTOpa H CTaTOpa 6e3 H3MeHeHHH 

HapyacHBix flHaMeTpoB poTopa h/hjih CTaTOpa, hto He no3BOjraeT co3AaTB 
Ha#&KHoe yiuioTHeHHe no KOHTarcrHBiM jihhhhm b repoTOpHOM Mexami3Me 
c «HyjieBBiM» pa^ajiBHMM HararoM b 3au;enjieHHH. 

5 PacKpbimue modpemeHun 

TexHHHecKaa 3aflana, Ha pemeHHe KOTOpofi HanpaBJieHO 3a«BjraeMoe 
H3o6peTeirae, 3aicjnoHaeTCfl b yjiy^nieHHH SHeprexHHecKHx xapaicrepHCTHK 
repOTOpHoro MexaHH3Ma bhhtoboh rHflpoManniHBi npn no#BOfle k Hen 
raflpaBJiHHecKOH mohxhocth h B03HHKaiomeM nepena^e flasjieHira b 

10 pa6oHnx opraHax, noBLnneHHH ee pecypca h chidkchhh 
r^pOMexaHHHecKHX noTept 3a chSt o6pa30BaraM b 3au;eiuieHHH 
6oKOBoro Harara, yjiyqinemra ynjiOTHemra no KOHTaKTHBiM jihhhhm h 

CHHXCeHH^ KOHTaKTHWX Haipy30K B 30H6 MaKCHMaJIBHBIX CKOpOCTCH 

CKOJiB^ceraiH nyreivi nepepacnpe#ejieHira Harara b 3aijeiuieHHH h ero 

15 OnTHMH3aHHH B 3aBHCHMOCTH OT paCCTOflHHfl MQJiQXy MTHOBCHHBIM 

u;eHTpoM BpamcHHH (nojnocoM 3an;enjieHHfl) h 30hoh KOHTaKTa npo(J)HJieH. 

Jlpyroft TexHHHecKOH 3aAaneH JiBJUieTca noBLinieHHe 
TexHOJiorHHHOcm H3roTOBJieHH« h yMeHBinemie ctohmocth repOTOpHoro 
MexaHH3Ma 3a chSt ynpomeHHfl ceneKTHBHoro no,n;6opa pa6oHHX nap no 
20 pa^HajiBHOMy Harary, a Taioice yjiynnieHHe 3HepreTHHecKHX 
xapaKTepHCTHK repoTopHBix MexaHH3MOB c yneTOM ycnoBHH 
3KcnjiyaTanHH, HanpHMep, fljra «rop5iHHX» CKBaa&cHH 3a chSt yMeHBineHira 
6oKOBoro Harara hjih co3,n;aHHa 6oKOBoro 3a3opa npn nocTO^HHOM 
paflnajiBHOM Harare. 

25 CynpiocTB TexHHHecicoro penieHiM 3aKjnoHaeTC« b tom, hto b 

repoTopHOM MexaHH3Me bhhtoboh rHApoManniHBi, cocTOjmjeM H3 CTaTOpa 

C BHyTpeHHHMH BHHTOBBIMH 3y6bHMH, BBmOJIHeHHblMH H3 
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ynpyroanacTHHHoro Marepnajia, HanpHMep, H3 pe3HHBi, h poTopa c 

Hapy^CHBIMH BHHTOBBIMH 3y6B5IMH 5 HHCJIO KOTOpBIX Ha eflHHHGy MeHBHie 

HHCJia 3y6beB cxaTopa, npirqeM xo#bi bhhtobbdc jihhhh CTaTopa h poTopa 
nponopijHOHajiBHBi hx HHCJiaM 3y6BeB, ocb poTopa cMemeHa 

5 OTHOCHT6JIBHO och CTaTopa Ha BejiHHHHy 3Kci^eHTpHCHT6Ta, paBHyio 
nojioBime paflHajrbHOH bmcotbi 3y6BeB, corjiacHO H3o6peTemiio 
npo4>Hjra poTopa h/hjih CTaTopa b hx TopijeBOM ceneHHH onepneHBi KaK 
oraSaiomHe HcxoflHoro KOHTypa HHCTpyMeHTajiBHOH peHKH, 
o6pa30BaHHoro conpaaceHHeM ayr OKpyacHOCTeft, npn o6KaTKe Hcxo#Horo 

10 KOHTypa HHCTpyMeHTajiBHOH peHKH 6e3 cKOJiB^EceHHK no 
cooTBercTByiOEGgaM HHCTpyMeHTanBHBiM oKpy^KHocT^M, npHHeM paflHycBi 
Ayr OKpy^KHO cTefi ncxofljioro KOHTypa onpe^ejieHBi BBipaacemraMH: 
r H = K[(7E 2 r wl 2 /4^ Zl 2 ) + E ]/(K+l) hjih r H = K[(7c 2 r w2 2 /4^z 2 2 ) + E ]/(K+l), 
r c = r H / K, r^e r H - hcxo#hbih paflnyc npo^HJM HHCTpyMeHTajiBHOH peHKH, 

15 K==(0,5...2) - K03^4 > ^ HeHT ^opMBi HcxoffHoro KOHTypa, 

Twb r w2 - pa^HyCBI HHCTpyMeHTaJIBHBIX OKpy^KHOCTCH COOTBCTCTBCHHO 

CTaTopa h poTopa, E — 3Kcn;eHTpHCHTeT 3au;enjieHira, z u z 2 — nncjia 3y6BeB 
cooTBeTCTBeHHO CTaTopa h poTopa, r c - conp^DKeraiBiH pa^nyc npo^HJM 

HHCTpyMeHTajiBHOH pefiKH. 

20 KpoMe Toro, b repoTOpHOM MexaHH3Me bhhtoboh rHflpOMainHHBi 

npo(|>HJiB hojiobhhbi Ka^woro H3 3y6BeB b Topn,eBOM ceneHHH poTopa 
h/hjih CTaTopa MoaceT 6bitb onepneH KaK oraGaiomafl ncxoflHoro KOHTypa 

HHCTpyMeHTajiBHOH peHKH, 06pa30BaHH0TO 3KBH£HCTaHTOH yKOp OHeHHOH 

ujncjiOH^Bi, npn o6Kance hcxoahoto KOHTypa HHCTpyMeHTajiBHOH pemcn 

25 6e3 CKOJIBDKeHHtf no COOTBeTCTByiOHjeH HHCTpyMeHTajiBHOH OKpyTKHOCTH. 

npH BBmOJIHeHHH yKa3aHHBIX COOTHOHieHHH flJM HCXOflHOTO 

KOHTypa HHCTpyMeHTajiBHOH peHKH h npn c6opKe repoTopHBix 
MexaHH3MOB c pa3JiHHHBiMH BapHaHTaMH npo<|>HJieH oGecneHHBaeTCK 



WO 2004/085798 



PCT/RU2004/000031 



7 

bo3M05khoctb co3flaHH5i SoKOBoro Harara b 3a^EDieHHH. B pe3yjiBTaTe 
nero ,n;ocTHraeTC^ Ha^e^cHoe ynnoTHemie no KOHTaKTHBiM jihhimm npn 
noflane k rHflpoMannme dotokom ^khakocth rnflpaBJiHHecKOH moiii;hocth, 
noflBJiaeTca bo3MO>khoctb yMeHBmeHira pa^najiBHoro HaT^ra b 
5 3aiienjieHHH h c6opKH pa6onnx nap 6e3 cejieKTHBHoro no,n;6opa. 
CmoEcaeTCJi momcht chji conpOTHBnemra 3a chot yMeHBinemra 
paflnajiBHoro Harara h KOHTaKTHBix Harpy30K Ha ynacncax, MaKCHMantHO 
y^ajieHHLix ot MraoBeHHoro ijeinpa BpameHM (nojnoca 3an;enjieHira), to 

eCTb B 30He MaKCHMaJIBHBIX CKOpOCTeft CKOJIBECeHHH. YHHTBIBaiOTCH 
10 yCJIOBHH CKOJIB3KeHH£ BHHTOBBIX 3y6beB pOTOpa no BHHTOBBIM 3y6BJIM 

GTaTOpa 3a chSt nepepacnpeflejiemra Harara b 3aE*eiuieHim b cTOpoHy ero 

yMeHBDieHHH OT 30H MHHHMaJIBHBIX CKOpOCTefi CKOJHOKeHHfl K 30HaM, TRe 
CKOpOCTH CKOJIB^CeHIW MaKCHMaJIBHBI. 

KpoMe Toro, 3a cner no,n;6opa K03(J)^HnneHTa K o6ecneHHBaeTca 
15 bo3MO»choctb: 

- H3M6H6HHH 60KOBBIX HaTOTOB B 3aijeiIJieHHII npH nOCTOHHHOM 

paanajiBHOM Harare; 

- nojiynemM 6oKOBoro 3a3opa b 3an;enjieHmi npn HanHHHH 
pa^najiBHoro Harara; 

20 - nojiynemra paflnanBHoro 3a3opa b 3an;enireHHH npn HajiHHHH 

SoKOBoro Harara . 
BbraojiHeHHe npocjmjra oahoh nojiOBHHBi Kaayjoro H3 3y6beB b 
Topn;eBOM ceneHiiH pOTOpa h/hjih CTaTopa KaK orn6aK)iii;eH ncxo#Horo 

KOHTypa HHCTpyMeHTaJIBHOH pefiKH, 06pa30BaHH0r0 3KBH#HCTaHTOH 

25 yKoponeHHOH ijhkjiohabi, a npoc^Him flpyron nonoBHHBi 3y6a poTopa 
h/hjih cxaTopa KaK ornGaiomen HcxoflHoro KOHTypa HHCTpyMeHTaJIBHOH 
peihcn, o6pa30BaHHoro conpjDKemieM Ayr oKpjoKHocTeii, no3sojweT 
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^OnOJIHHTeJIBHO yHHTLIBaTB yCJIOBHH 3KCIUiyaTailHH MexaHH3Ma, 
yMCHBIQHTB OAHOCTOpOHHHH H3HOC 3y6teB. 

Koa^^mineHT (J)opMBi Hcxo;pioro Koirrypa K BBiSnpaeTca b 
3aBHCHMOCTH ot ycjiOBHH 3KcmiyaTaijHH repoTopHoro MexasH3Ma h 
5 BapnaHTOB ero c6opKH, Hanpmviep, ajm o6ecneHemiH 6oKOBoro Harara b 
3ai^emieHHH poTOpa, HMeiomero npo^HJiL bhhtobbix 3y6teB b 

COOTBeTCTBHH C 3a£BJM6MBIM H3o6peTeHHeM 5 CO CTaTOpOM, HMdOIUHM 
npO<j)HJIB 5 OHepHeHHBIH IJJIKJIOHflajIBHOH peHKOH, K03<])$HIi;HeHT K 

BBi6npaeTC^ 6ojn>rae hjih paBHBnvi 1. BejnrraHa pa#Hajn>Horo Harara 

10 3aBHCHT OT BBlSpaHHBIX BeJIHHHH CMemeHHfl HCXOflHOrO KOHTypa 

HHCTpyMeHTajiBHOH pefiKH npH $opMOo6pa30BaHHH conp^raeMBix 
npo^HJien. IIpH K03<|>(| )m * IieHTe K MeHee 0,5 npe3MepHO yMeHBmaeTCfl 
TOJimima 3y6a pOTOpa h cooTBeTCTBeimo yBejiHHHBaexM TOJinprna 3y6a 
craTOpa, npH K03(|>(|>HipieHTe K 6ojiee 2 HpesMepHO ysejiEraHBaeTCH 
15 TOJimima 3y6a poTopa h cooTBeTCTBeHHO yMeHBmaeTca TonniHHa 3y6a 

CTaTOpa, HTO HCKIQOHaeT B03M03KH0CTB HCnOJIB30BaHHfl SaSBJMeMBIX 

poTOpoB h/hjih CTaTopoB c poTopaMH h/hjih CTaTOpaMH repOTOpHBDC 
MCXaHH3MOB, 3KcnjiyaTHpyeMBix b Pocchh. 

KpantKoe onucauue nepmeaiceu 
20 Ha (|)Hr. 1 noKa3aH np o#o jibhbih pa3pe3 repoTopHoro MexaHH3Ma 

BHHTOBOH 3a60HHOH rHflpOMamHHBI. 

Ha 4>nr. 2 noKa3aHO nonepe^Hoe ceneHHe repoTopHoro MexaHH3Ma 
no jihhhh A-A. 

Ha 4>ht. 3 noKa3aHa cxeMa o6pa30BaHHa HCxo^Horo KOHTypa 
25 HHCTpyMeHTajiBHOH peincH, nojiyneHHoro conpHacemieM flyr oKpyacHocreH 
c pa^HycaMH r H h r c . 
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Ha (J) nr. 4 noKa3aHO o6pa30Bamie npo^HJM poTOpa ot ncxoflHoro 
KOHTypa HHCTpyMeHTanBHOH pemcH, nonyneHHoro conpjDKemieM jsyr 

OKpy^ECHOCTeH. 

Ha (J)ht. 5 noKa3aHO o6pa30BaHHe npo<|>Hjra cTaTopa ot Hcxo^Horo 
5 KOHTypa HHCTpyMeirrajiBHOH peHKH, nojiyneHHoro conpsDKemieM pyr 
OKpyacHOCTeii. 

Ha 4>ht. 6 noKa3aH npHMep 3aE[eiuieHiM CTaTopa h pOTopa c 
«HyjieBBiM» pa^najiBHHM HararoM npn Hajnrara 6okobbix HararoB 
(H3o6paaceHBi b yBCJiHHCHHOM Macnrra6e). 

10 Ha <])Hr. 7 noKa3aH npHMep 3au,eiuieHHH CTaTopa h poTopa #jdi 

Hcnojn>30BaHiM b «ropH*rax» CKBaacHHax c «HyneBBiM» paflHajiBHBiM 
HararoM npn HajiHHUH Sokobbix 3a30pOB (H3o6paaceHBi b yBejiEraeimoM 
MacniTa6e). 

Ha cj)Hr. 8 noKa3aH npHMep 3aijenjiemDi CTaTopa h pOTOpa, y 
15 KOTOpBix oflHa nojiOBima npo<|)HJiH Kaac^oro H3 3y6Bes onepneHa icaK 
oraGaiomaa hcxoahojto KOHTypa ipnuioHflajiBHOH pefiKH (3a30pBi h Hararn 
H3o6pa»ceHBi b ysenHHeHHOM Macnrra6e). 

Jlyuiuuu eapuanm ocymecmejieHun u3o6pemeuun 

TepOTOpHBIH MexaHH3M BHHTOBOH n^OMaiHHHBI, CM. <J)Hr. 1 ? 2, 
20 COAep^KHT CTaTOp 1 C BHyTpeHHHMH BHHTOBBIMH 3y6BflMH 2, pOTOp 3 C 
Hapy^KHBIMH BHHTOBBIMH 3y6BHMH 4, HHCJIO KOTOpBDC Ha eflHHHIjy M6HBIH6 

HHcna BHyrpcHHHx bhhtobbix 3y6BeB 2 CTaTopa 1 . BHyrpeHmie BHHTOBBie 
3y6Bfl 2 CTaTopa 1 bbuiojihghbi H3 ynpyroanacTHHHoro Marepnajia, 
HanpHMep, H3 pe3HHBi 5 npHByjucamooBaHHOH k BHyipeHHeH noBepxHOCTH 
25 ocTOBa 5 CTaTopa 1. Ocb 6 CTaTopa 1 cMemeHa othochtcjibho och 7 
poTOpa 3 Ha 3KCu;eHTpHCHTeT 8, Bemrama KOTOporo E paBHa nonoBHHe 
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paflnajiBHOH bbicotbi h 3y6teB 2 h 4. Pa6onaa ijeHTpoHtfa 9 (HanajiBHaa 
OKpy^cHOCTt) cxaTopa 1 c pa.njiycoM c=Ez\ KacaeTca pa6o*ieH i?eHTpOHflBi 
10 (HanajiBHOH OKpyacHOcra) pOTopa 3 c pa^paycoM b=Ez 2 b nonioce 

3au;eiuieHiM P, cm. <J>ht. 2. Xo#bi bhhtobbix jihhhh Tl h T2 3y6BeB 2 h 4 

5 COOTB6TCTBCHHO CTaTOpa 1 h poTopa 3, cm. (|>Hr. 1 3 nponopipioHanBHBi HX 
HHCJiaM 3y6Bes Z\ h z 2 . 

CymecTBeHHBiM npH3HaKOM Hcxo,HHoro KOHTypa 

HHCTpyMCHTajiBHOH peiiKH repoTopHoro MexaHH3Ma coraacHO 
H3o6peTeHino ^BJMeTC^ to, hto oh o6pa30BaH conpa^EceHHeM pyr 

10 oKpyacHocTefi, cm. (|>hi\ 3, hcxoahbih pa^iryc o^hoh H3 kotopbix 
onpe^ejieH BBipaacemieM r H = K[(7i?r w i 2 /4i?zi 2 ) + E ]/(K+ 1 ) hjth 
r H = K[(7i 2 r W 2 2 /4£z 2 2 ) +E ]/(K+l), conpjDKeHHBiii pa^nyc apyroH onpeaeneH 
BBipa^EC6HHCM r c =r H /K, Koop#HHaTBi TeKymnx ToneK m h n ncxoflHoro 
KOHTypa onpeflejieHBi BBipaaceHHHMH: X m = r H (cosCF m )-l) + 2i? 5 

15 Y^r^in^, X n =r c (l-cos¥ n ), Y n = (7n: w i ( 2)/zi ( 2))-r c siii^ n , r«e 

= (0 . . . ^PaX ^ n = (0 • - • ^a) - IjeHTpaJIBHBIC yrJIBI C BBl6paHHOH 

AiHCKpeTHOCTBK) Ha ynacTKax HcxoflHoro KOHTypa c pa^HycaMH r H h r c 
cooTBeTCTBeHHO, *F a = arcsin [(7cr w i( 2 )/zi(2))/(r H 4-r c )] — ijeHTpajiBHBiH yroji 
HcxoflHoro KOHTypa b TOHKe conpjDKemra pyr OKpy^KHOCTeft. KoHTyp, 
20 o6pa30saHHBiH flyraMH oKpyacHocreH, HMeeT BBicoTy paBHyio 2E h AJiHHy, 
paBHyio 27cr w i(2/zi( 2 ) . IIpii 3tom yroji npo^mw hcxoahoto KOHTypa, 
conpjBKeHHoro ^yraMH OKpy^KHocTefi, onpe^ejieH BBipaacemraMH 
a pt == (7t/2)- l F m hjih a pt = (n/iyWn , cm. <|>Hr. 3. 

CymecTBeHHBiM npH3HaKOM npoc^HJieS 3y6BeB poTopa 3 h/hjih 
25 CTaTOpa 1 b TopijeBOM cenerora repoTopHoro MexaHH3Ma HBjraeTCJi to, hto 
ohh onepneHBi KaK ornGaioinHe hcxoahoto KOHTypa 11 
HHCTpyMCHTajiBHOH peincK, o6pa30BaHHoro conp^EceHHeM pyr 
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OKpy^cHOCTeH 12 h 13 c pa#HycaMH r H h r c cooTBeTCTBeHHO, 
cm, <j)Hr. 4 h 5. npo4>HJiL 3y6teB 4 h 2 o6pa3yeTC« npn KaneHHH 

HHCTpyMeHTajIBHOH npKMOH 14 H CB£3aHHOrO c Hefl HCXOAHOrO KOHTypa 
11 6e3 CKOUDKefflM no COOTBeTCTByiOlUHM HHCTpyMeHTaJIBHMM 

5 OKpy^ECHOCTHM. IIpH 3tom jiyra c pa^nycoM r„ <J)opMHpyeT 
npemvrymecTBeHHO npo^HJit BepniHHBi 3y6a 4 poTOpa 3, cm. <$>Hr. 4, h 
npo^HJib Bna^HHLi 3y6a 2 CTaTopa 1, cm. <J>Hr. 5, a .ayra c pa^HycoM r c 
4>opMHpyeT npeHMymecTBeHHO npo<|>HJiB snaAHHBi 3y6a 4 poTopa 3, cm. 
<])Hr. 4, h npo<|)HJiB BepniHHBi 3y6a 2 CTaTopa 1, cm. (^ht. 5. PaflHycBi 

10 HHCTpyMeHTajiBHBix OKpyaeHocTeH 15 poTOpa 3 h 16 CTaTopa 1, cm. <J>Hr. 4 

H (j)HT. 5, Bbl6HpaK)TCK 5 HCXOflH H3 HHCJia 3y6teB H BeJIHHHHBI 

3KCii;eHTpHCHTeTa. JIjul BBinojiHeHira 3aAaHHBix flnaMeTpOB poTOpa 3 no 
BBiCTynaM 3y6BeB 4 h CTaTopa 1 no Bna#HHaM 3y6BeB 2 3aflaioTC£ 

B6JIHHHHBI CMenjCHHH Xi H #1 HCXOflHBIX KOHTypOB pOTOpa H CTaTOpa 
15 COOTBeTCTBeHHO, CM. (j>HT. 4 H 5. IIpH 3TOM npO^HJIB poTOpa 3 B TOpIjeBOM 

ceneHHH onpe^eneH BBipa^cemiiiMH : 

X d 2 == ( x n (m^wa+^coscp d 2-(Y n (m)-r w2 cp d2)siii9 d2 5 

Y d2 =( X n (m)+rw2+*2)sinq> d2 +(Y n (m) -r w2 (p d2)coscp d2 , 

a npoc|>HJiB CTaTopa b TOpijeBOM ceneHHH onpe,n;ejieH BBipa»ceHHHMH: 
20 X di =(X n ( m)-Hrwi+^i)cos9 d i-(Y n (m rr w i9 d i)sincp dl , 

Y d i =(X n (tn)+rwi + ^i)sincp d i+(Y n(mr r w i(p d i)cosq> dl , r^e 
9 d2 =2[(Y „ (m) -(x 2 +X n (m ))ctga pt )/d ^J, cp d i =2[(Y n (m) - 

(xi+X n ( m ))ctga pt )/d w i] - yrjiBi noBopoTa no,npiDKHOH chctcmli KoopflHHar 

X t O t Y t , CBH3aHHOH C HHCTpyMeHTajIBHOH peHKOH, OTHOCHTeJIBHO 
25 HenOflBH^HOH CHCTCMBI KOOp^HHaT X d O d Y d , CBJI3aHHOH C IjeHTpOM 
COOTBeTCTByiOni;eH HHCTpyMeHTajIBHOH OKpyHCHOCTH, CM. 4>ht. 4 H 5. 
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OflHHM H3 npHMepoB KOHCTpyKUHH repoTopHoro MexaHH3Ma 
XBJVLercz BapnaHT, Kor,n;a b 3aijenjieHHH cTaropa 1 h poTopa 3 
paflHajiBHBiii Harar Ao OTcyrcTByeT npn h3Jihhhh 6okobbix HararoB Ai, A 2 , 
A 3 , cm. <J>ht. 6. B npHMepe noKa3aHO 3an;eiuieHHe npo(j)HJi5i poTopa 3, 

5 onepHeHHoro KaK oraGaiomaH Hcxoflnoro Komypa 1 1 HHCTpyMeHTajiBHOH 
peincH, o6pa30BaHHoro conpjDKeHHeM Ayr OKpy^cHOCTefi c 
K03<|><i>HipieHTOM K 6oJiBme eflHHHijBi, h npo4>HJM CTaTopa 1, 
OHepneHHoro KaK oraSaiomaa hcxoahoto KOHTypa HHCTpyMeHTajiBHOH 
peHKH, o6pa3OBaHHOr0 3KBHflHCTaHTOH yKoponeHHOH ipnoiOHABi- B 

10 paccMOTpeHHOM npHMepe 6okoboh Harar pacnpeaejieH TaKHM o6pa30M 5 

HTO OH yMeHBmaeTCH OT 30H MHHHMaJIBHBIX CKOpOCTeH CKOJDMKeHHJI K 

30HaM, rp& CKOpocra CKOJDWKeHHfl MaKCHMajiBHBi , to ecTB k Han6onee 
yAajieHHBiM ot nojnoca 3anenjieHira P (Ai<A 2 <A 3 ) 5 cm. <^ht. 6, hto 
oSecneHHBaeT bbicokhs 3HepreTEraecKHe xapaKTepHCTHKH MexaHH3Ma h 

15 CHHHcaeT H3Hoc BepiiniH ynpyro3JiacTHHHBix 3y6teB 2 CTaTopa 1 h Bepimm 
3y6B6B 4 poTopa 3. 

^DpyrHM npHMepoM KOHCTpyKijHH repoTopHoro Mexami3Ma 
^BJweTCH BapnaHT, Kor^a b 3aq;enjieHHH CTaTopa 1 h poTopa 3 
paflnajiBHBiH HaTJir Ao OTcyTCTByeT npn HajiHHHH 6okobmx 3a30poB X, cm, 

20 <J>hi\ 7. B npHMepe noKa3aHO 3an;enjieHHe npo<j)HJiH poTopa 3, 
OHepneHHoro KaK oraGaiomaa hcxoahoto KOHTypa 1 1 HHCTpyMeHTajiBHOH 
peHKH, o6pa30BaHHoro conpflacemieM flyr oiepyaeHocTeH c 
K03^^mpieHTOM K MeHLme ep&HKnpi, h npo<|>Hjra CTaTopa 1, 
OHepneHHoro KaK oraGaiomaji Hcxo^Horo Korcrypa HHCTpyMeHTajiBHOH 

25 peHKH, 06pa30BaHH0r0 3KBH,HHCTaHTOH yKOpOHeHHOH eihkjiohabi. B 

paccMOTpeHHOM npHMepe 6oKOBBie 3a30pBi X pacnpe^ejieHBi TaKHM 
o6pa30M, hto o6ecne*iHBaioTCJi Soiree bbicokhc b cpaBHeHHH c 

MexaHH3MOM, HMeiODDCHM B 3aijenJieHHH p aBHOMepHBIH 3a30p, 
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3HepreniHecKHe xapaicrepHCTHKH repOTopHoro Mexami3Ma npH pa6oTe b 
«ropOTHX» CKBa^cHHax (c TeMneparypaMH BBmie 100°C) ? CHiDKaeTca 
OTpimaTejiBHoe BjnMHHe nepeKannroaiomero MOMeirra 3a chSt 
oGecneneHira KOHTarcra b TOHKax L h M, cm. <J>ht. 7, h BepoaTHocTB 
5 3aKJiHHHBaHH)i repoTopHoro MexamoMa b «rop^HeH» CKBaacHHe. 

Eme oflHHM npHMepoM KOHCTpyKipm repoTopHoro Mexami3Ma 
jiBJMeTCH BapnaHT, Korfla b 3arjeiuieHHH CTaTopa 1 h pOTOpa 3 
pa^HajiBHBiH Harar A<> OTcyrcTByeT npn HajiBram 6okobbdc 3a30pos X u 
A, 3 h Sokoblix HararoB Ai, A 2 , A 3 , cm. ^ht. 8. B npHMepe noKa3aHo 
10 3au,enjieHHe pOTOpa 3 h CTaTopa 1, y kotopbix oflHa nojiOBHHa npo<|>Hjra 
Kaacfloro H3 3y6BeB onepneHa KaK oraSaiomafl HcxoflHoro Koirrypa 11 
HHCTpyMeHTajiBHoft peHKH 5 o6pa30BaHHoro conp^DKemieM flyr 
OKpy^cHOCTeH c K034>4>Hn;HeHTOM K MeHBme e^mnmBi, a flpyraa nojiOBHHa 
npo4>HJM 3y6a onepneHa KaK orn6aiomaa HexoflHoro KOHrypa 

15 HHCTpyMCHTaJIBHOH pCHKH, 06pa30BaHH0r0 3KBH,n;HCTaHTOH yKopo^eHHoii 
IJHKJIOHtfBI. npHH6M pOTOp 3 H CTaTOp 1 CoSpaHBI TaKHM o6pa30M, HTO 

npo^HJiH, OHepneHHBie KaK oraGaiomHe Hcxo^Horo Komypa 11 
HHCTpyMeHTajiBHOH pemcH, o6pa30BaHHoro conpJDKeimeM ,nyr 

OKpy^ECHOCTeH 5 KOHTaKTHpyiOT B 3aii;eiUieHHH C npO<J>HJIKMH 5 OHepHeHHBIMH 

20 KaK orn6aiomHe ncxoflHoro KOHTypa HHCTpyMeHTajiBHOH peincH, 

06pa30BaHH0r0 3KBH,ZpiCTaHTOH yKOp OHCHHOH U,HKJIOHflBI . B 

paccMOTpeHHOM npHMepe HMeioTca SoKOBtie 3a3opBi X\ 9 %2, ^3 h 6oKOBLie 
HaTHTH Ai, A 2 , A 3 , cm. <j>Hr.8 5 hto o6ecneHHBaeT CHHacemie 

OflHOCTOpOHHerO H3HOCa 3y6BeB 3a CHST yMeHBnieHHH KOHTaKTHBDC 

25 Harpy30K b 30Hax MaKCHMariBHBix CKopocreH ckojibhcchim h b 30Hax 
MHHHMajiBHLix yrjioB flaBJieiraa. KpOMe Toro, 3a chSt B03HHKHOBemra 
nepena#a flaBJiemra MCTKffy hojiocthmh c Gokobbimh 3a3opaMH h 
hojiocthmh c 6okobbimh HaTHraMH CHiOEcaeTCH OTpnijaTejiBHoe 
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B03,n;eHCTBHe nepeKannffiaiomero MOMeHTa, TaK kbk yica3aHHLie iiojiocth 
pacnpe,n;ejMioTc« paBHOMepHO no BceS pjume repoTopHoro MexaHH3Ma. 

Bo3MO^cm>i h flpyrae BapnaHTBi 3au;enjieHHH b repOTOpHBix 
MexaHH3Max, npHHeM KoppHrapOBaHHe ^opMBi 3y6a h H3MeH6HHe 
5 BenHHHHLi HaTHra oSecne^HBaiOTCH no,n;6opoM onTHManLHBix bcjihhiih 

K03^^imH6HTa K H CMe^eHKH X\ H X 2 HCXOflHBIX KOHTypOB 

HHCTpyMeHTajiBHLix peeK npH np o eKTup ob amm MexaHH3Ma. 

repoTopHLig MexaHH3M 3a6ofiHOH rHflpoManiHHBi pa6oTaeT 
cneflyiomHM o6pa30M. Ilpn HcnojiB30BaHHn repoTopHoro MexaHH3Ma b 

10 bhhtobom 3a6oHHOM flBHraxejie npoMBiBOHHaa «HflKOCTB noflaeTCJi b 
BepxmoK) nacTB repoTopHoro MexaHH3Ma no kojiohhc SypnnBHBix Tpy6 
(Ha 4>ht. He noKa3aHBi). Ilofl #eficTBHeM nepena^a #aBJieHH5i 
npoMBiBOHHOH 3kh^kocth pOTOp 3 coBepmaeT iuiaHeTapHoe flBH^ceHHe 
BHyrpH CTaTOpa 1, o6KaTBmaacB bhhtobbimh 3y6B^MH 4 no bhhtobbim 

15 3y6B*M 2 CTaTopa 1, cm. <J)hi\ 1,2. npH 3tom ocb 7 poTopa 3 coBepmaeT 
Bpamemie BOKpyr och 6 CTaTOpa 1 no OKpyECHocra pa^nyca E, a caM 
poTop 3 noBopaHHBaeTca BOKpyr CBoeii och 7 b HanpaBJieHHH, 
npoTHBonojioacHOM HanpasjieHHK) nnaHeTapHoro flBHacemifl, cm. 4>hi\ 2. 

KHHeMaTHHecKH flBH^cemie poTopa 3 othochtcjibho CTaTOpa 1 
20 onpeflejiaeTCH KaneHHeM 6e3 CKOJiBacemra ijeHTponflBi 10 poTopa 3 
pa^nycoM b=Ez 2 no ijeiripoHfle 9 CTaTopa 1 pa^HycoM c=Ezi c 
MTHOBeHHBiM ijeHTpoM Bpamemra poTopa 3, HaxoAflinjiMca b tohk© 
Kacarora i^eHTpOHA - nonioce P 3aneiuieHira, cm. $Hr. 2. B 3au;enjiemra 
npOHcxo^HT pasflejieHHe nonocTefi bbicokoix> h HH3Koro flaBJiemra no 
25 KOHTaKTHBiM jihhhhm, npH 3tom b cjiynae HajiHHHH 6okobbix HararoB 
oSecneHHBaeTca Haae^KHoe ynnoTHeHHe Me»my hojiocthmh BBicoKoro h 
HH3Koro ^aBneHHfi, hto cnoco6cTByeT CHH^ceHmo yreneK paSonen 
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ECHflKOCTH H, KZK CJieflCTBHe, nOBBimeHHIO 3HepreTHHeCKHX 

xapaicrepHCTHK repOTopHoro MexaHH3Ma (mohjhocth h Kim). KpoMe 
Toro, 3a chSt OTcyrcTBHs pa^HajiBHoro Harara h CHHacemra KOHTaKTHBix 
Harpy30K b 30He 5 MaKCHManBHO yaajieHHofi ot nomoca 3an;enjieHHH, r,g;e 
5 CKopocra CKOJiB^ceHiM Han6ojiLnme, cm. 4>m\ 6, cmoEcaeTCfl momcht chji 
conpOTHBuemra h H3hoc Bepnnm 3y6teB 2 CTaTOpa 1 h 3y6i>eB 4 poTopa 3, 
hto TaioKe cnocoScTByeT noBBnneHino 3HepreTHHecKHX xapaicrepHCTHK 
repOTopHoro MexaHH3Ma h ero H3Hococtohkocth. npn HajnmnM b 
3aii;eiuieHHH 6okobbix 3a30pOB (MexaHH3M rjul pa6oTBi b «rop#HeH» 
10 CKBa5KHHe) npHHi^rai paGoTBi MCxaHH3Ma aHajiorineH onncaHHOMy BBiine, 
yiuiOTHeime o6ecneHHBaeTca 3a chSt pacmHpemra ynpyro3JiacTH x iHBix 
3y6teB 2 CTaTopa 1 h 3y6seB 4 poTopa 3, npH 3tom KOHTaKTHBie 

Hanp^DKCHIM H, COOTBCTCTBeHHO, CHJIBI TpeHHfl B MexaHH3M6 OIITHMaJIBHBI 

AJiH o6ecneneHiM ero bbicokhx 3HepreTHHecKHX xapaKTepHCTHK h 

15 BBICOKOH H3HOCOCTOHKOCTH. 

IIjiaHeTapHoe Bpameime poTopa 3 nepeflaeTai Ha Baji onopHoro 
y3Jia h CBii3aHHBiii c hum nopo,n;opa3pymaiomHH HHCTpyMeHT (Ha (Spur. 
He noKa3aHBi). 

npn HcnonB30BaHHH repOTopHoro MexaHH3Ma b bhhtobbdc Hacocax 
20 poTop 3 npHBoaHTCfl bo BpanjeHHe oSKaTBisaacB no 3y6B>iM 2 CTaTOpa 
1, npeo6pa3yeT MexaHHnecKyio 3Heprmo Bpam;eHHH b runpaajraHecKyio 
3Heprmo noTOKa ^ch,hkocth. KimeMaTHKa ^BHxceHim poTopa 3 BHHTOBoro 
Hacoca h npeHMymeciBa, nojiynaeMBie npn HcnojiB30BaHHH 
npe^jio^ceHHBix BapnaHTOB repoTOpHBix MexaHH3MOB, aHajiorciHHBi 
25 onncaHHBiM BBmie ,zyra bkhtoboto ^BHraTejM. 
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npoMbiiwiennan npuMeuuMocmb 

HacTo^mee H3o6peTemie MOEceT Hairoi npHMeHeime b 
He^TefloSBiBaiomeH npOMBnnneHHOCTH npn floSbine He^ra h 
nepeKanHBaHHH ^KHflKocTefi, a TaioKe b jxpyrnx cnpacjrax 
5 npoMtmuieHHOCTH, r,n;e npoH3BOflHTCH nepeKaHKa pa3JiHHHLix ^ch^khx 
cpefl. 
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Oopmyiia modpemeuuH 
1 . TepoTopHMH MexaHH3M bhhtoboh rH^OManraHBi, cocto^eiuhh H3 

CTaTOpa C BHyTpeHHHMH BHHTOBBIMH 3y6BJIMH, BBIIIOJIHeHHBIMH H3 

ynpyroanacTHHHoro Marepnajia, HanpHMep, H3 pe3HHBi, h poTopa c 

5 Hapy^KHBIMH BHHTOBBIMH 3y6BHMH, HHCJIO KOTOpBIX Ha eAHHHIjy M6HBHie 

HHCJia 3y6BeB CTaTOpa, npiraeM xo#bi bhhtobbix jihhhh CTaTOpa h poTopa 
nponoprtHOHajiBHBi hx HHCJiaM 3y6BeB, ocb poTopa CMemeHa 

OTHOCHTeJIBHO OCH CTaTOpa Ha BeJIHHHHy 3KCD;eHTpHCHTeTa, paBHJ^K) 

nonoBHHe pa#HajiBHOH bbicotbi 3y6Bes ? OTJinnaioiuMHCH t©m, hto 
10 npo^HJiH poTopa h/hjih CTaTOpa b hx TOpijeBOM ceneHHH onepneHBi KaK 
orH6aiomHe ncxoflHoro Komypa HHCTpyMeHTajiBHOH peifrcH, 
o6pa30BaHHoro conpjmeHHeM jsyr OKpy^KHocTeH, npH o6icaTKe hcxoahoto 
KOHiypa HHCTpyMeHTajiBHOH pefiKH 6e3 CKOJiBaceHira no 

COOTBeTCTByiOnpiM HHCTpyMCHTaJIBHBIM OKpyHCHOCTflM, npHHCM paflHyCBI 

15 jjyr oicpy^KHOCTeH ncxoflHoro KOHTypa onpefleneHBi BBipa^KemraMH: 

r H = K[(7^r w i 2 /4Ez\ 2 ) + E ]/(K+l) hjih r H = K[(7E 2 r W 2 2 /4£ , z 2 2 ) + E ]/(K+l), 
r c =r H /K, r«e 

r H — HCXO^HBIH paflHyC npO^HJM HHCTpyMeHTajiBHOH peHKH, 
K=(0,5...2) - K03^4>HipieHT (|)OpMBI HCXOflHOTO KOHTypa, 

20 r w i 5 r w2 - pa^nycBi HHCTpyMeHTajitHBix oKpyaeHocTefi cootbctctbchho 
CTaTopa h poTopa, 
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E - 3Kcn;eHTpHCHTeT 3au,eimeHira 5 

Zi, Z2 — HHCJia 3y6BeB COOTBeTCTBeHHO CTaTOpa H pOTOpa, 

r c - conp^ceHHWH pa^nyc npo(J)Hjra HHCTpyMeHTajiBHOH peincn. 

2. TepoTopHMH MexaHH3M bhhtoboh rH f npoManiHHM no n. 1, 

5 OTJIHHaiOiaHHCH TeM 9 HTO IipO<J)HJIB nOJIOBHHBI Kaacfloro H3 3y6teB B 

TopijeBOM ceneHHH pOTopa h/hjih CTaTOpa onepneH KaK oraGaiomaa 
Hcxo^Horo KOHTypa HHCTpyMeHTajiBHOH peiiKH, o6pa30BaHHoro 

3KBHflHCTaHTOH yKOpOHeHHOH IJHKJIOHABI, npH oSlCaTKe HCXOflHOTO 

KOHTypa HHCTpyMeHTajiBHOH peHKH 6e3 CKOJib^ceHHH no 

10 COOTBeTCTByiOIIjeH HHCTpyMeHTajiBHOH OKpy^ECHOCTH. 
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